(MVL) and width (MVW) and midbrain (MB) were performed on 151 obstetrical patients from 16 weeks to term. The gestational ages were based on the last menstrual period, early examination, and biparietal diameter (BPD) using the nomogram of HOBBINS et al. [4] . All examinations were done using the linear array (ADR), TEMPE, Arizona, with the 3.5 mHz transducer. Serial transaxial sections were taken at four levels from the outer cortex progressing caudally to the level of the midbrain. Level 1 is a measurement taken at the anterior horns between the two echogenic linear structures (Fig. 1) . Level 2 is a measurement of the MVL and MVW (Fig. 2) . Level 3 is taken at the level of the BPD. The cavum septum pellicidum is visualized as two echogenic linear structures anterior to the thalamus. The thalamus is echolucent except for the posterior limb of the internal capsule, which is echogenic. The head of the caudate nucleus is echolucent and lies lateral to the cavum septum pellucidum (Fig. 3) . Level 4 is a measurement taken at the level of the midbrain, which appears as a heart-shaped structure consisting of the cerebral peduncles which are echodense, and the red nuclei and mamillary fasciculi which are echolucent. This measurement is taken at the level where the basilar and posterior cerebral arteries can be seen pulsating. The basilar artery can be located in the notch of the heart-shaped structure, as first described by JOHNSON [6] . The posterior cerebral arteries can be seen pulsating approximately 1 cm anterior and 1.5 cm lateral to the basilar artery. The MB measurement was taken A. Midbrain consisting of echodense heart-shaped cerebral peduncles surrounding the echolucent red nuclei and mamillary fasiculi. B. Basilar artery which appears as a pulsatile structure using real time ultrasonography.
to be the maximum transverse diameter of the cerebral peduncles transecting the basilar artery (Fig. 4) . Anatomical correlation was done by sectioning the fixed neonatal brain at different gestational ages at the same four levels used for sonographic measurements.
Results and discussion
The cerebral vasculature and nuclei were used as landmarks for locating various anatomical structures. The basilar, anterior, middle, and posterior cerebral arteries can be identified and followed to their origin in the Circle of WILLIS sonographically. Anatomical correlation with the gross brain at different gestational ages was used for more accurate identification of the various neuroanatomical structures. In the fixed brain, the ventricles appear smaller than the measurements obtained in utero sonographically. The AH measurements represent the anterior horn and the sonolucent genu of the corpus callosum, which lies between the sonodense lines. The AH measurements are easily obtained and increase from 1 cm at 15-20 weeks to 2.4 cm at 36-38 weeks (Tab. I). The measurements of the MVL and MVW include the lateral ventricles and the sonolucent areas of the corpus callosum, head of the caudate nuleus and the thalamus, which are anatomically related in vivo. The MVL increased from a mean of 2.7 cm at 15-20 weeks to 5.3 cm at 36-38 weeks. The MVW increased from 1.9 cm at 15-20 weeks to 3 cm at 36-38 weeks (Tab. II). As the fetus matures, the MVW/BPD ratio decreased from 0.5 at 15-20 weeks to 0.3 at 36-38 weeks. The MVL/BPD is 0.7 at 15-20 weeks and remains constant at 0.6 cm at 25 weeks to term. The MVW/MVL ratio was 0.7 at 15-20 weeks and remained constant at 0.6 cm to term. The AH/ BPD ratio increased from 0.5 cm at 15-20 weeks to 0.8 cm at term. The MB measurements could not be obtained between 16-20 weeks as the lateral ventricles are filled with the echodense choroidal plexus and therefore are difficult to outline. They increased from 1.4 cm at 21-24 weeks to 2.3 cm at term. In a 28-year-old GIPO woman with sickle trait whose husband also has sickle trait, an ultrasound was performed at 18.5 weeks for the antenatal diagnosis of sickle cell anemia by DNA endonuclease analysis, with amniocentesis. The ultrasound revealed a twin gestation. Both twins had a BPD of 4.1 consistent with her dates. Ultrasonic evaluation revealed Twin A in the vertex position with a BPD of 4.7 cm, and Twin B in the breech position with a BPD of 4.9 cm. A repeat sono- gram was done at 20 weeks. Twin B's ventricles appeared to be echolucent with minimal choroid visible. The ventricular length and width were noted to be substantially increased. The MVL was 4.9 cm (normal mean 2.7) and MVW 4.0 (normal mean 1.9). The key ratios were also abnormal, with MVW/BPD = 0.8 (normal 0.5), MVL/BPD = 0.9 (normal 0.7) and MVW/MVL = 0.8 (normal 0.7) (Tab. III). These valuable parameters were useful in the early diagnosis of hydrocephalus before the enlargement of the BPD. Studies showed that Twin A was sickle negative, and Twin B had SS disease. At 25 weeks a discrepancy in BDP's was noted, 7.3 cm for Twin B, and a normal measurement for Twin A of 6.1cm. Premature labor at 29 weeks occurred with vaginal delivery of Twin A as a NSVD, and assisted breech delivery with needle decompression of the hydrocephalic T win B. Previously, it was thought that the intrauterine diagnosis of hydrocephalus was dependent on a BPD greater than 11 cm at term. With the improved resolution of real time ultrasound, the ventricular system was studied by various investigators and stricter criteria were set [6] . The diagnosis of hydrocephalus before 20 weeks only can be made using strict criteria, since the echodense ventricles filled with choroid plexus occupy a relatively large proportion of the intracranial volume. Echolucent ventricles prior to 20 weeks may raise the suspicion of hydrocephalus, but diagnosis cannot be made on this alone. It is of great importance to note that prior to 24 weeks gestation ventricular enlargement can occur before an increase in BPD, as observed in the set of twins presented. In the evaluation of the ventricular system errors in interpretation and measurement may lead to inappropriate action. The Sylvian fissures may be mistaken for the outer border of the lateral ventricle [6] . The middle cerebral artery, which can be identified from its origin at the Circle of WILLIS, can be followed to the Sylvian fissure where it may be seen pulsating, and thus help distinguish between the two structures. When the head is fixed on the pelvis reverberation echos from the bone may cause artifacts resembling cystic areas and areas of increased echogenicity. Such artifacts occur frequently and must be interpreted correctly rather than overdiagnosing hydrocephaly. Unless the accurate visualization of the cerebral anatomy is possible no specific measurements or diagnosis should be made. Thus, identification of anatomical landmarks, and measurements at the correct levels are paramount for proper diagnosis. In studying the early detection of hydrocephalus in the preterm infant, the AH is the last area to dilate and enlarges significantly in normals. Therefore, it is not an ideal measurement for the early diagnosis of hydrocephalus. In our case of intraventricular hemorrhage diagnosed in utero [7] , the third ventricle, and lateral.ventricles were markedly dilated, while the AH, completely filled with blood, did not dilate to the same extent. Thus, the AH measurement adds little to the early diagnosis of hydrocephaly. 
